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Abstract of JP 10055208 (A) 
PROBLEM TO BE SOLVED: To stabilize a boring 
rod on a device which cuts a work piece by applying 
a cutting chip supported on the boring rod to the 
surface of the rotating work piece. SOLUTION: This 
method is proyided with an error sensor 75 which 
detects the motion of the boring rod 30 in its normal 
direction (perpendicular to the surface of the work 
piece 55 at the point where the cutting chip 40 
comes into contact with the surface of the work 
piece 55) and an error sensor 80 which detects the 
motion of the boring rod 30 in its tangential direction 
(parallel to the direction of the motion of the surface 
of the work piece 55 at the contact point).; Further, 
the method is provided with a means which 
generates a reference signal corresponding to the 
signal from the error sensor and an adaptive filter 
which operates corresponding to the signals from 
the error sensor and reference signal generating 
means. A generalized force derived from the 
correction signal outputted by the adaptive filter is 
applied to the boring rod 30, which is stabilized. 
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■y^X4. 2 i:J:otig ft-S B^Bf K|jli§ 7 ^ - K/< 

J < ZlzlBz-hfo&tisii; H&7 -f - KAy „ 
[0 0 2 7] **-^X4. li:J:oT^iiJii2i 
-P/<y» tt. 7>r**>; >»A (s) e -* T <*>£ 
^L-caay-fXtiDx. fc£U A ( s ) lift 

20 $&1tH& Cffi * t & M&) ? * f) , 

#«FW2I§«T (s) ttfec, S5E4*SEy-f7-5^ 

[0 0 2 8] hV<-y ?;V-X(4 S 

£4ffl*Ji?&dfc&i;& < , iWi, KMtZfr—fm®. 

tfizm*.. whs -iXnt mztBQ & <n m otes^ j6« 

1 8 0° &j@x&*&£-c:;Bi.?>„ 
[0 0 2 9] M!«tittt, I«it7<-K/<7*tt 

7^-7-4. 2#*«7-f -K/<?**-7*4. 1 
tit (cffffi-T 5;ti:i5 ^ S364ffl*J6» d t 

7Cl ^ tc**+ 4 C 1 1 J; o T#mc?tt tt 

*o ) 

[0030] [b . n -ftflmnssmoaftffl 

»] H3lC^L/cn> hn-5fSl±, i5-ffe* 
40 ii3Hb Lrv>4v>) #M{f-tx?rii)[&7-(-Jw^ 2. 1 <0 

mm~mtz> 0 ^«isi±, affi7^**ii, x 7 - 
*+* t v» o r t) xmii \-mm z> frb x-& h . 

[ 0 0 3 1 ] £<*>S|frfi«i&S^ — JKtc x frii#P,Bft-f- 
5r*+*S*t-7 •< }\s9<r>Wh<r>\%.m^t%x\±* t>t£ 
v^ 0 L^Ls -^.CS-3L'Cyiit+<^.fiT-2b*^ H 

50 #JK«*«:#+4*67YA'^I±, £ft.4-Ctt, gMftft 
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v>„ -C-0±-)iflMSffl^0 1oc5W*Ji, »6FXLMS 

[0 0 3 2] iftKStLT, *3&Etf>«?B*tt. £»£ 

fc, 7 -f * ? ^0#?b A7J t LT 4 ftffli-* v - 

H3 0«flifl|jS*fflv»r, «&«IbttttMfl 
* »< i t ***ff TT *T* Iiitrf It, 
[0 0 3 3] COj&KMLT£*+'*Sj&-C*4**, 0 

3 <7)«p#|ji(4, ^^mrjt^fiBjf^-^a^ctfc,^/^ 

7 7«5TS *£ttiS < UEttSita^#-c*i J: ? 4$i 

77-n-ft:J: 19 4 } td^lzmz 

[0 0 3 4] H3USLfc3>hn-?flDK N 454^, 

4 -7 4£iieB<0418&P.gS*fj?< fc^WSfflSfta,, 

1) W£7 4-¥*v9 (#y*x 

4. 2) *J#fe6*, »glc?^fi-e©«»*£5ett££ 

[0 0 3 5] ■{ llflZXZ,^ Jc^-jf-f^tx^g 

EfflBUK* ( 1 OflX7-/#B-t 4 

13340*4. 2 tcr^jg-*- 

<*92. 1 (H3#BB) ^i<i£.LO>JJ:^ 

*>, *'7?7.4. l-SUUU. 2KJ:*«|*) ^*4> 

S ft fc*fr©» ./ * X* n C J: o "CM* Sil fc«RJH« 
lUc&HftH (s) (BU©#5r*X4. 4) <7>as*<o 
4 -? K-S>£ 4 "7 „ 

10 0 3 6] n>hn-5««*Btt, J3LTO#«*»?>ff 
ffit* 

[0 0 3 7] (i) is*T&o£m<n*iMfc-mmw*i 

del f4 N #JSHJHTRE«o^.t fj^s < ittittfif,* 

V>„ t4fc*>, Tdel<Tres/2T?** 0 SffiT 

oel«, =j >7°v >^iijs, victim 

[0038] ( i i ) &&mmmmmtx°hz>tzib{z 

(4, 7?^i-*^X5I3St4, t-co, 



(7) #r^¥ 1 0- 5 5 2 0 8 
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[0039] £*te> ftf^tti, 

*»«#He*tt. Hffitii3-H« (Trev S t!i 
Tres, *>L<I4, *§^il4- 3 T:4^0^iciC4or!f$ 
ffcflt ?> Ji4 ) C M L T «FB w t W tir » * * 5, ft 

[0 0 4 0] -©4 Tic, hn-^oifii, 

io 7-v > wmmmmv; -f xmzx ^xtm^n^t 
$ \z -r 9 v y <r> i %s&m * * 6 © t l Ta 

n - v (4, S£7 -f - K/<? * ©HfflBMSflftlfc*-*-* 

4otLTajff+ait**T?s*„ cft**jesi-*o 

(4. mti&7 4*>9 0&Z 

U 4 o TS£<b ft ^> b» P^ </)£ft t , * v 7<r>fth r> 

C^ftt&jilsl'<7 7 7 J t>^<0li«97'n^7AS;ft7tii 

SOW 4*4 < lHaTt-EYfrfit+fl-tfin 

20 [0 0 4 1] *%Wff>mM?> hn-514, #JS7-^ 
tf-xco§3SU, BffiU, 7 ? 4x8013, 4540 f #?LO^* 
<0«tft. 7fc^tfi3 4 0 ! -«fi»¥vX7 L A, t#71/- 

t, ^tkWowm^y hn-9(4, ^m v 7>T-ft:43 
e.ft4o ) 

50 10 0 4 2] £<&J:9&]6ffl«F|©Htt»77*n-^s>H 
5CW)^t4„ Lm<V7?1-P.x.-9 5. 114-^ft-Pft 

-fe>^5. 3(4-?-ft-Fftc0i9-'e^-4L1i(7)iiIt>7 -f 

^^o-e-ft-eft^fii-^o #atS7-r ^^t^Lt, 

#JH A* on ft+ £ o &^Ji:-7 < ;u ^ (OJR^X f 7 y 
(4. Mfa<0i9-##C0^ft-rft3!i>P>«0^4^^o c 

[ 0 0 4 3 ] fflff^e- k (HftK» Tfffiio^satnf 

[fft* 2ocoitS-f TV)*- K) , foCft*- 

ft«»f>««wa»* f , ^9— t>-«ri;4o rftiD s ft 
5o aftwx7--b>^r(i^ft-eft, iwiWimnfeits 

?u*<ott«s>a», *4v»ii, %*(»\tmzmz>nx. 
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[0 0 4 4] [C. WtttlI»f|M=i«7*H£*-+*'] 

xMt<omb<Dm3k<o!%mK &<nm& t * it * 

- X ESS* ic 4 £ tifc«J8ll©-» fc* 4 2 i o 4 , &R 
[0 0 4 5] ft*4:LT*i:*I*0«H < Pf-**J 

tfoiajt - fc 

[0 0 4 6] C:«a*tH+*4D3H«31»ttgatt, H. 

E. merritt, "Theory of Self-Excited Machine-Tool 
Chatter", Journal of Engineering for Industry (1 
9 6 5*1 \R) flHESilfc. iOWJt-C, Merritt 

[0 0 4 7] Merritt<^ j ef*A'<OSta&*@6 tc^-f 0 Hi 
S?Sturv>4 i -5 C, -&7 -f - K><? ^x 1 0 (±, 
UWEttyi (a) *l^iZ)flJ?£Su (s) C|»ffc*lt 

7*^7,2 oii, aift/i^taSiH? e- T uior«rft 
SSIH^-e-^tt, liHiJBIBTK.fc.&a 

H+K^LfcseaFe (s) <±, jn«frit 

U WMX^* 7*xk.**LTWWJ 
$ K BliR^tt htiio x*«J3» (± c ti <b *>*j i:2-t 
t*i&«fe*&. IDIMSSy-fT-^^xG (s) fi, x 

3*xti, -ASK, Jt$rd«H^^*4^(iig<7)J?v>'7- 

[0 0 4 8] *3MB«?5£iiH#l±, #£7 -f - K/<-7 7 ic 

j: c x mm s *l* 4*4 < t t 2 * 9 m> & - 1 
»©-sm±, Mi if, ®mh*i-9-£~*nmmi. 

[0 0 4 9] Sfcifirifcf ? tiH&tc, - 7 ^ <fc 



(8) #i¥1 0- 5 5 2 0 8 

M 

+ 7;i/5^7A^x-f-;VOJ:o4JtScW 

[0 0 5 0] £^***tftflttt*+*©H<Olo«5 
EBOti, ±SB«3A?7-X«*:? h;^t,^t,*t;4a 0 £ 
h;n±, Hfetz, §£7L#ot&oJ§l 
;o ft&oi o%-3 0%±<r>m®.%ii£*'i-tt2>£¥->7 

mi&om-t t tic, 3i8. 5Hz^i*isa 

f - 9 tt-t-ti-Mi., iEolftoX'? * h /uaio-frffi-c 

Sfetc, X**4i/»(±7-^ vf-xo loifc(±^<7)4t 
JBH«»*+.ti1-*»i/*£-* CO J: 0 4x 

[0 0 5 1] Merritt«7*;H±, jK^^^-^y ^OK 
20 Ht44^flf»j5?KH44gSgt?!iL-C^4 < , L^L, 

[0 0 5 2] *H^O|&W#ti, JtKfiMv^^M'IJ 

SL/**OWife>-72 0 (B6#R) (±flfa£<^-7*> 
WlofziJV»T (5-kt?ivtz&f$)H~} , 79>hl*l^ 

30 u& mmMr^-m^mivimmm^tLxm* 

fc 0 C^$r, E!9 0ajfyN'7-7s^^ hJU«5^t^i4 

«ii / -r x K*t-r & g«s*iBJ6»u i*»S"6oo t , 

W£7-f- hV<y^t±4«j3>6 1 0tC^ttt>^TV^ 

mmmstnim s Kfcie*i±, e 3 0 a a v 
ms6 4 oizz^xmzixx^&c 

40 [0 0 5 3] ££>C, %W*I±, ft<bM>&K*JtRW 
*v>l5i|KiiKr»fill1-6 fc § (lt««f- + *j«6** i 
l4*frTT) , W2 0 (HI #?.?.) tt,'iSW* 

(±, ®If37 < ;U^A<7-^t:-^W^4< fcfe lEifeJi 

[0 0 5 4] 1 1 0OIg/?7-x^? h;P<7) 

st^iftffifctJiorftWf*. Hi o^Jswr, si 



(9) 



#IPI¥1 0-5 5 2 0 8 
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7 1 014, WflPS*tfc«JglJ»f^*r*-i- c «tt 

7 3 Of*, «|»SittWJSWB*^-r 0 

[0 0 5 5] [d. mmmi *%®<o?jms, #c, r 

Stffl L * v^t v^o Rouch#H=<7)^ji fc * ■ 

fti>»Mc, ±b©J:3c, $3§bj!I4, a&h?>;is<- 
tf*7</H'*JBvvt\ 7tf-3-x.-ir\zXttZ>miE 

[0 0 5 6] FXLMSTJ'rfyXAOJ^aJBfcOW- 

£7j£&JIffl-f4c:i(::4o-c, *£7 4**1**3 ft 

IEft-§-«5j£j}-«5-»©#4 (+4 t»6U 

^iCioT^SMo (£il&«>J||#tt-fcC7<f 
;i< * CftAai VM47*n a £*t4 0 T 

[0 0 5 7] $»9!<0l;K44**M\ ms&-3 4*9im 
U-fc 4 -p § tL* c fc *»prfi6r * S„ 

* c ttnaftM&a, steMisw 2 r«#raicr-* * . ) 

[0 0 5 8] [WIi:-t>^*ffl^Ti7-11-tt#PI€-t 

®^^^S-«Ut*«0(z*fflr-*^o i o J; -? 4JS5ffl«! 
•CIJ, H±7^- K/«» * C 4 oTSI $*i43H£ 
«I*«?fcfc*t, l®$sf]iW££!tac:4.r<hlc44fc 

«&&<-Sn^4Wj£t4iI® : r;ir-f 47 < y 

n) (4, i0teSffl«it#i!?.fi**aHs** 

r, £RSK(i, #7-f**#7 7-tiHKJBlll«rlinx. 
4) £ 3 >£n*$tit:*7Pa>nM&kV7 4 *9t 
tfikti i t C 4 TBfc# £ ft4 0 
[0 0 5 9] »JhLfcI*aTMBrt*£l&7- 

* vr - t mn 4 t ^ ? munxnf^c^ «t a v * 



id 



4fc\ i<0»IJIJIifl^W4*«vr*»K *S&!HttC:<&* 

«<» 1t« v X -r A £ it 4 mmmZL C J* + 4 x a - 
JS&£W$iJ1-4fc*C&fflSii4t#*&ti.4. 
[ooeolBiitSLfciit, ft$H4&JRi5ilE 
io wont. -S3 5 ue*s*it»jus 3 o » 

?L^«CI4^gijt:7 J. 4 0*16«Sii.Tv»* B ^F5L 
»<0&4 5l4pTi)^^'J •r>'5 0±i:lfjnt^ o 
**'J»S>©«»CJ:fl, WW* 7 M±7-?k-X5 
5 4 i fc i^C S * . H gz;J§)$ T4s4 StSSS 

F (Hz) -e7-^lf-^S:H|KS*4#e (Kj*fr 

[0 0 6 1 ] ECtt, fl*7*n-fcy-i}-6 5*?>» 
fi S itiHIBS 7 0 £ 4 o T«ffi**Lfc1*iE«*»:fi£o T 

20 * 6 0*«SS*i.rv»4 Q X*t*7 b*4VM4^L«0» 
# fctfefcll-* tzib<r)'}?t £ < t i oo«fe ^+«Sti 



[0 0 6 2] Mt LT2oo-fc>-9-7^1^?tLTV^ t> 
Sv>l4, jSJSt fctt«ttOfr*»J: 9 S:|S|it-*-4«*t 

v>tz.hs mm^x (t) *ttffl+*o*«ff*u»t 
[0063] »$*>+a«imaKttT***fr, 

#X (t) 4r?#4t*£, iD^ltffi7J^2|l^t4 

i«5*M*(4^ BLT-effat* 4 o C 
7'D-fe 7 -if-6 5 Ci^tUffSM, 
40 [ 0 0 6 4 ] «PfStL* 4 1 1=, *5&WO*S<0J&fflt 

l-(4, «£jf, #?L*«5tli:^, 7-7f-7SM<0 

•ft«*5 4 w«ae)^ ifii £ * tt h mmo 1 1>**** « 0 

±ott*-eai3fe1- i i 1 1 *4t-c* 4 i t *«* a . ? ?> 
!:> SJ5¥$ti4 4olc, H^Ot i44f S Lv^OJitoa 

m\<r>\m t-* 4 An moa#.a5f* & -t > * 4 f m 

50 ^>4„ ■?-<7)4T4'(l!lO-ty*t;[4, 0lx.(f % Tfe-feV-tiJ 
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X XT fcf x -fWm.b-¥- Vifh 4 . 
[0 0 6 5] rafcifcli, m%tf. fcftt$tf-v9i 

[0 0 6 6] ±IB<OJ:?ic, ^ < t & 1 ocD-fc>-^<7) 

[0 0 6 7] Ti'fai-i' 6 Oti, m^ttj* 

* wEft -5 mit t , n ^ A- i> i 0? ■€■ <0 n ^ ;Hc3fc 
*) ffr»t e. it*: tf x h > icflnfc a* fc *rEJtw-r * . ; <o 

T-f*«l*«rfex-2>iiSlfiJT-Oi75*o7ti' 7 >7*(CWtT, 

wiMmm t Lxm $ti& fx y*** * » * 

ho 

[0 0 6 8] fiH&ifcii, &%riikfrf>i 

i 9 tc T * *jlx- * *H*+4 £ t *»Hfttc 
t$%\z^x1bhZ- t Lt;tf*^ S 

[0 0 6 9] HI 2*$«B-*-*fc, IJEIf^F, (s) 

x.fctC7 - v>*y *ztL& 0 z.<Dmwt, m-ztm. 
fffgi ooT-±ssiia 0 n^aass i ooii> 77- 

MT-rtn^-f-fy^l' (A/D) SS&fctr^iMS 

lw;?*-rtny (d/a) Wfttff^-r-fy 

[0 0 7 0] ffiUf-f-li (d&KCJoCTHSS*.*: 
ft) s EKJiBSl 1 OTitfiSii, 79^=.^- 9 

(U-ei±7'n-y^ l 2 0 fc Lttf JMfcSflTv**) K 
3f>*U 1IE^fiy a (s) ££)S;-f4 0 £©«E*tt 

tiP»?^T, Mfeyc (s) 
(ftlxtfiS 1 WjtjDSSff 7 5 4 Jt ti 8 0 ) tt, (itSC 

ifflfPIVT? HEftCJfc«+*«ffi«-»X (t) 

4o 

[0 0 7 1 1 SBEAiJiO-'iaitS^fimKti, I*Ott« 



00) 1f BB¥ 1 0- 5 5 2 0 8 

Sir*?-* J: 7 (¥ffliifclig»-p) 

[0 0 7 2] @1 2 0W)E1'X7-Mtfr%i)(r)/4X1& 
m*v § h t\ ms.<r> fc i s«Fi L v»h l 3 © > x t- a 

aSKM-5-d*X (t) /dt 2 (1" mLfe^OZ 
Bffli) jS», (#»«2 0 0 t*tt* A/DSEft© 
«C) , ^7-if2 1 0*±O^IBMS-§-2 1 5t LT 
/0 7*^ v^^ji£.7-f to 9 2 0 5 t;Uj£tU>o 

[0 0 7 3] Xia^idiC, 1 5(±s *7'v 

^rSttSo COjiEli, «x.lf, jHg^<y7T 2 2 01: 

««*ft4f». ) 
20 [0 0 7 4] XSO±-5t. T&&7 4fr9 2 0 5i±«iE 
3 OriJSL, itLti, !jf 7 n2 3 5C*Llt 

#7*x2*5i:?8*iiJ:i ic-^x. ^ tit, . #ffifir» 
l± % ^X2 4 5"C7-f >^?tLts 7 4 A* 
'J V^?^#M«^2 5 0*«**5ii4„ fl|*2 5 0 
JO fcJ:0 s "x.9-«-t2 1 Oti. *'7^X2 5 5T**?^4 
®j£7-f A^icA*$^ icoig)S7< 

[0075] mmLtzxiiz, m&7 4»'9 2 05,1 

*M*fi-7 h 2 5 5, 75 > h*gft2 4 5, *7v 
a 7 7 2 2 0. A/D?>;<-9 2 0 0& 

it>'2 2 5, iJf J U r CD/A3^/f-}' 2 3 5(4, 
St 2 6 0 (ttT rf-f -/?W> hn-5j fcv^ 

jum^-fu^y^i..zxox^iib<ommim^th^t 

li7*n'-fc7*#S:, f-f>'^3> (.D-7 2 6 0 U 

[ 0 0 7 6] #-t^>7-'; >*^»«)a*#tCS4PWJ: 
7>fx-f'J7y>y7-fil'? 2 6 5Bi0''2 7 

3^->fitH, *>7'!J >y7*D-t^«jl4li!ft*|t 



-10- 
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ftiittlO. «iEfl»2 3 0&¥riHfcU f<iv? 

[0 0 7 7] ai&7-f ^*<7>SAflak4K«r*-4Kll, 

i$Z*J (FXLMS) r;WJXA^ffll'SWi 
Lv^i:#x.^ 0 dOTA^yXAIi, fflx.l±\ B. Widro 
w and S. D. Stearns, "Adaptive Signal Processing", 
Prentice-Hall (1985) CEfiSft-C^&o ffeo, $ 

TJUffci fc 14, &Il<7 * ;u * OMftt^SitUt* 
[0 0 7 8] FXLMsr;u=f;XAicitLtf N m*^ 

9 YA'-Cbl), w^hltti<0^>y'^mm<nM^9 h 

*) , jti f i 1 1 ti j£l&7 <f JV * ©JR^* 77^-/ X 

< l) kl±7 , 7> h^t^-ft 2 4 5 ^r®LT7-f ;WJ"J>^'L 
^f^#?B{i-t^^ r- JV-e^S o lE^- « Ii^fc>i9>£ y - 

[0 0 7 9] se>fc*#«Hcii, h*x<»icWt, & 
Si:iotX7-ekfcJ:^7>HtlY" fcMft 

x (1 'k=ek*Y " 
x< i H= X (i-i)k-, 

[ooso] E**tisa**jf4si-o s«, y " t 

[0 0 8 1 ] ^i(il/6>ibN4T-S:jfe&o fcit'U N 
1 0 2 4T?*4, %W%tf&&LtztZ.?,Xtt. 
/<-y * vtim-f htztbO&fcy 4 fr9<DMm~&^Xj£. 

[0 0 8 2] StjCl-tftfSKtits Ntt, 

[0 0 8 3] ?m<D7'l)\'9£Xmm<07 9^3-i— 
9 (Dibits ±E»*8*tt*© ± 9 CHKffcSil*. 
[ftl] 



01) #Bfi¥l 0- 5 5 2 0 8 

(^V = («*}» **V 

fcfc'U Ll±T9T3-*-9<7>%X&t), M(i-b>-9-<0 
&-efef), ?S^Alil^?>Li-e^:9 N ji^mlil^ 
e>M±-e*^4o MY" Ajli, 7yfai-n fc-b 

j ow«eaiHsaistt-c*4 0 #»S7 < P9 r 

/O tic, loOi7-*>^#?SA7J*m*-r&J:Ttw 
ftfflt&o tBTj (eO 

[0 0 8 4] -ftttt. 7 -f ft, 3*#& 

20 [0 0 8 5] ^y->3>fcLT, -LIEOtllEv^TA 
ti, ®IE74 )V9 2 0 5£i£|II-f£ii£®l'3 : aV-?7 

<<- Y?<-v 9 )V--f\i s mVi$<0B&i<09<i i-S. 9 9.x 

MAW * - fc ^t- iiw, i? -flr*u»**3Bn&if 

[0 0 8 6] CO,ir{cr»[|L-ra5t-r-<#*-C*&**, * 
ii.ftl07^-M7?^-y (i-^fc*,, FXLMS 
;V - 7i3 i y-'SlfJ P V- - ^ ;U - 7) ii % 2V^<7)77 

30 >Yim®m-%mic5-tz», *n-wto*- 

7*tWtT*5fe47-7>h*5e1tS:ft^1-*3tJ{>Ktt, 

1 -otxiLomm- 4 9 fc & 1 i 

9i^-7-fl±, »&7-{*'^*4-ftt*S*fc|| % ft 
J&V*-.* U- ^ 7lc*ft*79 > hS^fi^S:^ 
L, FXLMS*-7'K*H-**j5:4;7 , 9> 

[0 0 8 7] [«] H 1 4 tSLfcflWE&ffl 

*t'Jr>' (H**r) l=IR*)f**tfco <)>99?>y 

(H**r) «vx-*3 1 oisio^ay^- 

<^>J: 7 »3ft^l6lw»J!Si*j|l!s|-i-4Mai£«-3 2 0 
fc, tefc#|ftW*»ft*ffl5Et*inaKffl-3 2 5 vm. i) 
ftttfc. C«5*^, S^|6]fcli, «1N* L V7*3 3 0© 
ftffl*Ufcv»T, [H$5t^ 7 - ^ fcf-x 3 2 7 W^Btc 

HiJV>T, 7-^ f-X<0t6#lC^Tt% 7-7kf-X 

50 *ffiUSi-**|S|T-ab*o Ell 4*f>^t>i5'4:J:T(:, 
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¥^^*ifi]) tit, 7-^tr-xaEffiic3Ffffc-r*i 

Bll*7 7V>«|6j*W»LJ:? fcl±L4*»ofc. 

(4, 9 fcifiSu:: 44 ^-v $m.f<:9% 

t < (4&$f- + 9 i tz it <n mft<n n n i>*¥ o t ± £ v » 

[0 0 8 8] [Km**-*?*!*] "7-^Vf-Xtlnoo 70 
nel 718#"bffr£Lfc„ £O##*4^l4-?-«0ffi<7)i y 

At Y,xm^m-^9im^ :J:»o fc 0 
[0 0 8 9] Lj9»U -Of+i'«l<i5i:oji 

&4o f£W#(4, «$;fifi<ofcfc<&&fi(|flH-4c:ti4, 20 

1"4 i fc#r# 5 i t £j|ffi Lfc 0 
[0 0 9 0] *|£?gi=i*3> hn— 514, flBfcWfc, 
#.¥/'' V - tfWMt S ft£ F X L M S 7 * =f'J X A * |g 

» u > r^jwn r t u i bto jafl?.7 -f * * <os 

$>0^ 0 ) 

[0 0 9 1] HI 514, 3> hn-?t*7CLttW -?o 
t, 3>hD-9t*>CU*:»#tiMt4, 718 Inco 
nel (n-^^x;HS«3 8) «5««aniXf «5S».^ 

(40. 4 7Hzfl|gL, OT^$14 0. Slmrat* 

il^iESf4 I ta^*^<7 0. 2 5mmt*^o 
(Bii7f-w*i), SfflL <*- /tw^jr) Jfctti 

Tffifflt'&o ®J£7<;l'^ftl42 5 6 9v-fX-i>-Dtz* 
£*U4, 8kHz«t>7 , JH'-K^r B W3 2ms 40 
T-iS;tt:tt 0 S^^JHM^ lOOHztf 

*4o 

[0 0 9 2] Ell 6(4, i*f&t4£«<f + *©*£3eo 
Jgl7£3&x^:> hfrX&2> 0 
[0 0 9 3] ftHfftt, BHSa*«»S?>U**i-4fc, 

M^ttwspi-iifc^iL^dfcisaiLfc. use 50 
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#Ji. a^[6]Wfi);v-7-t^M^ifi]HW^-7^, * 
itt*fflLfc. 1514. flilfx?— tVf-eitS 

-?tLfc4l£-(:, 7*©ttfflg«^LTV> 
4 0 

[0 0 9 4] [ffitffcf - * * KM »ipj#li, KKicfi 
<9 4fe»*lSJO«l«p«5II^ £ t £ L 

ifco 

[0 0 9 5] HI 7(4, 4 14 Offinmmza > y n 

s^-iS^*^* h;ur-*4 0 7-^tr-^i45. 75 

HzTIlEU WBI**ttlmmt?*IJ, SBOaSKttl 
IH^*fw«)0. 1 2 5mmT-*4, *S7 A-*g!4 1 
0 2 4 ? v-fX'&ofco 4 k H zOt^yjU- 

-K'2 5 6ms rtf c 

[0 0 9 6] [ffittT^^^i-?] 4fc % HW*tt s 

tL!4, «x.I4H1 4ic^L^4 9 t:^?L#^l-SElC^ 
L fc ) Oft !J v» t # iz « ^ttB5 K ISJ^OS^ * 
t#£o #5L^4 1 0|*JcOlBtt7^^ii-^4 0 0©fi 
S*H1 8(c^t 0 
[0 0 9 7] 

4 i t inTm t ft 4 o *»Mt4, 4 Vtt**© 

Si^ Y * * M7J t O 4 . 

[12] ftttJg»«l»Ofc*©*&U*al/-^©«& 

[113] ^y-m^t&mm^mtx&zsioKm- 
[n 4 ] @£u#r.gii5£H£7 -r - k/<9 9 

[0 5] Wk<r>i-7— h>^tolxymL<0WM.T9*f-3. 

[116] H. E. Merrittti4aifB^7--;K:4oT, 
^Hl$Siil'f / p4 l t#?E1-4S^7'f - 9 vXfA 
<7)«B&H-ij-^4o 

IB 7] JE^ISKf + ^*^-j-ftScW4&JKli(silifti}>w 

x-MM&<D/i T 7-*'<9 V)K/>mx°$>2>o z.<?>mx\ 7 

f-XC0[HKSSli5. 75Hzf*(i, n~9V 
- X#ft(4 4 1 3 0 mx-h i) % QMS S (4 0 . 5 minT* 
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**K m V- H±lEHE*fc«J 0. 0 3 2 5mmfA 

&„ *fi)gilt-€-o*r«)«ofiiJ9>W{=i±-«:nv>< 

-,<-yyf (fig) #44,, ;<-?y/©jBt4 
I) W- hKttff-*-*. IIf7 HiSRHJL 
it L / D jj* 6 ©M-S *> §£?L$S S it* . v jt - * 
Lti^L^W^S^SU s*7*-9I)l±mLW<n\S.Wi 

V3**fi7-?lf^ll, -9Jfi«mS0. 5 1mm, j£ 
f) W-K±l|Hl$K*fclJ 0. 2 5mnu SfitflUfclil 1 
T% 0. 4 7HzTf@|Ei-4o 
[H9] SE«*^ir j'oa'BftSJtfcyf^-x^^ 

[HI 0] E^*-+*«JSfflfl:3tLfc/<7-*'<* h 

[Ell 1] ElE-i-* "7 &KSIE1fi«C 

**ff+4fi*^D-fcy-9-*J: OTKKlSttr * ^ a jl - 
[112] @607-f - KVs-y ^vXxAtCotin^it* 

A&ft&Wfll-SfcaoiilHt-^-F. (s) fffi^t 

111 3] *»9!«>-*ttfl|KJ:4, »67<f 
trWII '>^fA ©WIST"* * o 

^ fflfp S frfc^ttffl£ft0«E«ia-C*, * „ 

[hi 5] jwswf-f^ftfrT-cBii KommznLx 
[mi 6] sftft^MTfii 4o«an*tL-c 
[0i7] tamr* tm&T-cmi mmm-ntx 

[Ell 8] 114 »&JIHHl31ifciK WWSl*go«tt7 * 

1.1 3> hn-y 
1. 2 7*5 >t- 

l. 3 *a><a 

1. 4 7^-iJi-i'/** 

1. 5 

2. i 

2. 2 33*£ 
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2. 3 7^f> 

4. 1 ft«7<-M7>*-^ 
4. 2 #£7 4-KAy?;U--/ 

4. 3 

5. 1 79^^~9 
5. 2 MJ&7 4fr9 
5. 3 x.9— 

10 -&7-f- K><7 
2 0 S4.7 4- K^'/^'U 
iO 3 0 #?L*i* 

4 0 $8Ufcf-y h 
45 & 

5 0 TO»**yy->* 

5 5 

6 0 SltMT^fai-? 

6 5 ff7-D-b-y* 

7 0 

75 £»&sm 
so %mm%ft 

20 90 9^*-9 

i o o flrs-ftss* 

1 i o 

120 7 9*3.2-- 9 

2 0 0 A/D3W^^ 

205 r-cj^^m^y^^tr 

2 1 0 x5-ft 

2 1 5 mm 

2 2 0 3®@^*7 7 r 

2 2 5 A/D3>a'-? 

50 2 3 0 ATjEW 

2 3 5 D/A3W<-J- 

24 0 7°5>i- 

2 4 5 Tv^HlsUl 

2 5 0 7 4 )\>9 i )>tf* ivtzm&m 

2 5 5 S^JEffi^ y h 

2 6 0 f-f-/^^>hD-5 

2 6 5 rvf-x-f vriryr-ji fr9 

2 7 0 7>f-x^>J7->>^7-f^^ 

2 7 5 Wffli?Z7 4fl'9 
40 3 0 0 

3 0 5 #7^ 

3 i o an**-* 

3 1 5 Igyx-* 

3 2 0 iniiSit 

3 2 5 «£!t 
3 2 7 

3 3 0 Mfy7 

4 0 0 IHter^a-i.-* 

4 1 o mm 
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if$HH¥l 0-5 5 2 0 8 



[Ull] 
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WF1 0-5 5 2 0 8 



[HI 7] 




7D> h^-v'fOStl 



(71) BP A 596077259 

600 Mountain Avenue, 
Murray Hill, New Je 
r s e y 07974 - 0636U. S. A. 



T ^ ') * £lfclk 07869 - i - v -Y - v 
7> K*7, U-> 10 

(72) V3-->' ^X^? ->^7x*, J/a: 



7^ #£-fcSk 07901 ia- -»-->* 



